88
 MODERN   PUMPING  MACHINERY
be the velocity of the water column and therefore the slower the pump \vil]
work. The water velocity is inversely proportional to the square root of
the pipe length; too short a pipe gives too high velocities and excessive frictioi i
losses, too long a pipe unnecessarily reduces the possible pump output.
Regulation of a pump's capacity, when installed, is obtained by varying
the level of the water in the suction tank, thus causing it to work with a biggn
or smaller charge of combustible mixture. The lower the suction level,
within limits, the greater is the charge volume and output of the pump.
The outstanding feature of the Humphrey pump is its remarkably high
efficiency, and the factors which contribute to this result are:
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Fig- 47-—Humphrey Pump-pressure Diagram and Thermodynamic Cycle
 1.	The charge is expanded down to atmosphere, thus utilizing the " tor
of the diagram " instead of exhausting at an absolute pressure of 45 Ib. per
square inch or so, as is done in the ordinary gas-engine.
 2.	The combustible charge is considerably stratified—that is, rich and
rapid burning at the upper part of the combustion chamber, hence reducing
the heat losses.
 3.	The explosion and expansion pressures act directly on the water
pumped without the loss of power due to intermediaries, such as piston,
connecting rod, bearings, gear, Sec., which occur with other systems.
Tests carried out by Dr. W. Cawthorne Unwin, F.R.S., during September,
1909, on a i6-P.H.P. Humphrey pump showed a consumption of 1*06 Ib.
of anthracite coal per P.H.P. hour. More recently the large pumps installed
by the London Water Board at Chingford, and of approximately 300 P.H.P.,
showed a consumption of about -9 Ib. of coal per P.H.P. hour. These
results constitute a record in pumping economy, but it is noteworthy that
considerable improvements on these figures are confidently anticipated as
a result of further developments.

